Highly specific HER2-mediated cellular uptake of antibody-modified nanoparticles in tumour cells.
Nanoparticles represent useful drug delivery systems for the specific transport of drugs to tumour cells. In the present study biodegradable nanoparticles based on gelatin and human serum albumin (HSA) were developed. The surface of the nanoparticles was modified by covalent attachment of the biotin-binding protein NeutrAvidin enabling the binding of biotinylated drug targeting ligands by avidin-biotin-complex formation. Using the HER2 receptor specific antibody trastuzumab (Herceptin) conjugated to the surface of these nanoparticles, a specific targeting to HER2-overexpressing cells could be shown. Attachment of the antibody-conjugated nanoparticles to the surface of HER2-overexpressing cells was time and dose dependent. Confocal laser scanning microscopy demonstrated an effective internalisation of the nanoparticles by HER2-overexpressing cells via receptor-mediated endocytosis. The results indicate that nanoparticles conjugated with an antibody against a specific tumour antigen holds promise, as selective drug delivery systems for the treatment of tumours expressing a specific tumour antigen. To our knowledge, this is the first study that demonstrates the effective and specific targeting of protein-based nanoparticles as drug delivery systems.